1.. Introduction {#S0001}
================

Post-traumatic stress disorder (PTSD) is commonly observed in children exposed to armed conflicts, such as in Lebanon (Saigh, [1989](#CIT0031)) (current prevalence of 32.5%), Rwanda (Dyregrov, Gupta, Gjestad, & Mukanoheli, [2000](#CIT0010)) (79%), Kuwait (Nader, Pynoos, Fairbanks, al-Ajeel, & al-Asfour, [1993](#CIT0022)) (70%), Palestine (Thabet, Abu Tawahina, El Sarraj, & Vostanis, [2008](#CIT0036)) (41%), Afghanistan (Mghir, Freed, Raskin, & Katon, [1995](#CIT0020)) (34%), or Bosnia (Papageorgiou et al., [2000](#CIT0026)) (29%). Perkins, Ajeeb, Fadel, and Saleh ([2018](#CIT0027)) found a high current prevalence of PTSD in children in Syria (35.1%), which has been affected by war for several years. Although reliable data concerning the Syrian conflict are missing, Soykoek, Mall, Nehring, Henningsen, and Aberl ([2017](#CIT0035)) observed that a large proportion of Syrian children living in a refugee camp suffer from PTSD: 26% among 0--6 years old, and 33% among 7--14 years old. These figures are consistent with the World Health Organization's data, which reports that 1 in 30 Syrians could develop a serious psychiatric disorder (Organisation Mondiale de la Santé, [2016](#CIT0025)). Among those, the most vulnerable populations are the young refugees, of which more than 40% may develop a psychiatric disorder, such as PTSD, depression and anxiety, according to Fazel, Wheeler, and Danesh ([2005](#CIT0013)).

Besides the lack of epidemiological data, there is also a lack of empirically validated therapeutic solutions for young patients, as noted by several authors. A study by Thabet et al. established a relation between the development of PTSD in children and the parental response in armed conflict zones, as they studied it in Gaza conflict. Although the authors suggest that targeted interventions should preferably involve families, this may be hard to achieve during times of armed conflicts (Forbes et al., [2007](#CIT0016)). Salloum and Overstreet ([2012](#CIT0032)) compared the efficacy of a Grief and Trauma Intervention with coping skills vs. trauma narrative processing and coping skills only, in a manualized 11-session intervention that included a meeting with the parents. Children in both treatment groups demonstrated significant long-lasting improvements in distress-related symptoms and in social support.

Today, most international guidelines for the treatment of PTSD recommend the implementation of early, evidence-based trauma-focused interventions (Diab, Isosävi, Qouta, Kuittinen, & Punamäki, [2018](#CIT0008); Ehlers & Clark, [2003](#CIT0012); McNally, Bryant, & Ehlers, [2003](#CIT0019); National Collaborating Centre for Mental Health, [2005](#CIT0023); National Institute of Mental Health, [2002](#CIT0024); Watson & Shalev, [2005](#CIT0039)). However, there is a need for therapeutic strategies that can be effectively applied to children living in a war zone, an undeniable global public health issue according to the UNICEF (United Nations International Children's Emergency Fund) estimating that most victims of violence in war zones are women and children (80%), and that 19.2 million refugees are displaced around the world annually, almost half of whom are children (United Nations High Commissioner for Refugees \[UNHCR\], [2004](#CIT0037)).

The need for new, easy to implement therapeutic methods targeting children is crucial as we currently have very few psychotherapeutic options, and psychoactive drugs are not recommended as a first line treatment (Bisson et al., [2019](#CIT0003)). Some interventions such as Eye Movement Desensitization and Reprocessing (EMDR) although recommended (Silver, Rogers, Knipe, & Colelli, [2005](#CIT0034)) are time-consuming and require extended clinical training (Sar, [2017](#CIT0033)), which is not easily implemented in a war context. Thus, alternatives with demonstrated efficacy in a context of humanitarian crisis are lacking. Exposure therapy appears to meet these broad enough feasibility criteria. Expected results are involved in the medium and long term (Foa, Rothbaum, Riggs, & Murdock, [1991](#CIT0015); Vaughan & Tarrier, [1992](#CIT0038)). Narrative exposure therapies have already shown interesting results, as described in the study by Ruf et al. ([2010](#CIT0030)), with clinically significant improvements in symptoms.

We were interested by the studies demonstrating the efficacy of brief trauma reactivation under the reconsolidation blocker propranolol in adult patients with PTSD (Brunet et al., [2008](#CIT0004), [2018](#CIT0006)). Reconsolidation therapy, inspired by reconsolidation theory (Nader, Schafe, & Le Doux, [2000](#CIT0021); Przybyslawski & Sara, [1997](#CIT0028)), posits that a recalled memory in certain circumstances (Ecker, [2015](#CIT0011)) becomes labile again and must be reconsolidated in order to persist. The beta-adrenergic blocker propranolol crosses the blood brain barrier, preventing the protein synthesis required to reconsolidate this emotional memory, thereby yielding a durably degraded memory trace (Besnard, Caboche, & Laroche, [2012](#CIT0002)). Reconsolidation therapy involves writing and subsequently reading a trauma narrative once a week under the reconsolidation blocker propranolol for six consecutive weeks (Brunet et al., [2011](#CIT0005)). The alleged mechanism is reconsolidation impairment. In light of this literature, we conducted an open label clinical trial. Because of constraints inherent to the test environment, the treatment included a screening session, a five-session treatment phase, a 1-month post-treatment assessment, and a 3-month follow-up. The primary outcome was the reduction of PTSD symptoms at the end of treatment, while secondary outcomes included reduction in anxiety and in depressive symptoms.

2.. Methods {#S0002}
===========

2.1.. Study design {#S0002-S2001}
------------------

This open-label clinical trial was conducted in the Sejjo refugee camp in northern Syria between 09/2017 and 06/2018. The Ethics Committee of the Mother Hospital of Azaz, Syria, approved the study protocol on 08/31/2017. The parents or legal guardians gave written informed consent allowing their child to participate in the trial while the children gave oral assent. We were not able to involve Syrian fellow researchers due to the geographic location and the flight of many inhabitants. Moreover, we have not been able to develop this programme over the long term due to security issues.

2.2.. Participants {#S0002-S2002}
------------------

Study participants were 7--14 years old treatment-seeking children, psychologically traumatized for at least 6 consecutive months by war scenes (bombs, executions, and forced displacement). The sample comprised 42% girls versus 58% boys, with 36% of children between 7--10 years old, and 64% of children between 11--14 years old. The exclusion criteria were a lifetime history of cardiovascular, respiratory or neurological disease; a medical condition contraindicating administration of propranolol such as asthma, diabetes, or arrhythmia; current substance dependence; current use of a psychotropic medication; pregnancy or breast-feeding.

Before each session, parents and patients were asked to report, according to a pre-established grid any element that could have been suggestive of a side-effect. We built the grid on the three most frequent side-effects, after introducing an open-ended question: 'Did the patient notice anything unusual about their health after the session.' We asked to specify if the patient had experienced any cardiac, gastroenterological, or pulmonary symptom.

A total of 170 individuals were assessed for eligibility. Nine subjects did not meet the inclusion criteria. Of the 161 eligible children, 12 withdrew their consent before treatment began, 2 refused the treatment, 16 left the refugee camp, and 14 patients did not follow the study procedures. A total of 117 patients completed the study protocol with minor or no protocol deviation, as shown in [Figure 1](#F0001). The mean age of the participants was 11.5 ± 2.1 years old. Children excluded from the protocol were offered art-therapy sessions and individual psychotherapy.10.1080/20008198.2020.1733248-F0001Figure 1.Clinical trial profile of the study.

2.3.. Procedure {#S0002-S2003}
---------------

A meeting was organized locally, in the Sejjo refugee camp, with the parents and their children to present the study protocol and obtain informed consent from prospective participants and their parents. Following this first meeting, a group meeting was proposed to discuss any concern with parents and children and to answer different questions. At the end of this meeting, a summary of information about the protocol was provided to the families along with the consent form. A delay of 15 days following the signing of the consent form was observed before the protocol entry.

Upon protocol entry, a medical assessment was performed by an independent general practitioner to exclude participants with contraindications, and to minimize any side effect during treatment. Children who may have difficulties with treatment due to their health condition were excluded from the protocol. Eligible patients had persistent traumatic stress symptoms for at least 6 months. To be included in the study, the child had to be PTSD positive according to the Child PTSD Symptom Scale (Nader et al., [1993](#CIT0022)) (CPSS). Eligible participants underwent a pre-treatment clinical evaluation, and then 1 and 3 months (±1 week) after the end of treatment.

Assessment and treatment were conducted by two nurses and two therapists recruited as child protection officer who received a one-week training on the study protocol and procedures. During the study period, clinical supervision of the therapists was provided daily (ST).

At each session, children accompanied by their parents came to the psychological support centre to receive treatment with a therapist. Parents' and patients' adherence to treatment was requested at the beginning of each session and monitored by the therapists, by asking them the following question: 'Do you agree to continue the sessions as planned?'

The families all lived in the Sejjo refugee camp. The study was implemented at a time where the camp was safe and secure far away from hostilities. Unfortunately, the area around the camp became increasingly exposed to bombings, which continued during the study period. This context probably influenced the number of patients lost to follow-up in the study, as the perception of insecurity and anxiety increased.

The question of treatment acceptability was raised before and during the study. In order to ensure acceptability, a meeting was convened with the families to present the study protocol and treatment rationale. We took the time to answer all questions. We have also provided our contact details so that families were able to contact us for further questions at all times. Above all, families were mostly concerned by their children suffering and symptoms, and were seeking reassurance about our research protocol.

2.4.. Treatment {#S0002-S2004}
---------------

On the first treatment session, participants wrote with the help of the therapist a one-page trauma narrative in the present tense, first-person singular, focusing on the event's most disturbing moments, and including five bodily sensations drawn from a checklist, as described elsewhere (Brunet et al., [2018](#CIT0006)). On the fourth subsequent treatment sessions, the patient read or narrated the trauma narrative once for 10--20 minutes under the influence of 1 mg/kg of long-acting (24hrs) propranolol hydrochloride -- a reconsolidation blocker -- given 90 minutes earlier *per os*. We opted to give five once-a-day treatment sessions in order to reduce participant attrition, which can be a major problem in a refugee camp. Some authors of this study (ST, LE, AB) are certified by Alain Brunet from CABA Inc. in conducting Reconsolidation Therapy^TM^.

2.5.. Measures {#S0002-S2005}
--------------

Past month, DSM-5 (American Psychiatric Association, [2013](#CIT0001)) PTSD symptom severity was evaluated with the reliable and valid self-report Child PTSD Symptom Scale (Foa, Johnson, Feeny, & Treadwell, [2001](#CIT0014)) (CPSS-5), that ranges from 0 (no symptom) to 51 (maximum score). For the CPSS, we considered a threshold value of 15 or greater, as defined by the interpretation standards. Depressive symptoms were assessed using the Children's Depression Inventory (Kovacs, [1992](#CIT0018)) (CDI), a self-rated 27-item scale applicable to children and adolescents, ranging from 0 (no symptom) to 54. The CDI cut-off is 5 for mild, 20 for moderate, and 25 for severe depression with high sensitivity and specificity. Anxiety was assessed using the validated Revised Children's Manifest Anxiety Scale (Reynolds & Richmond, [1979](#CIT0029)) (RCMAS), a self-report instrument measuring anxiety in children and ranging from 0 (no symptom) to 28. The cut-off of RCMAS has been considered at 19 or greater. Every tests and scales were in Arabic, translated by a professional translator from Syria, and completed by the patient with the help of the parents or the legal representatives.

2.6.. Statistical analyses {#S0002-S2006}
--------------------------

We used a two-sided significance level of.05 with a 95% confidence interval for all analyses. We performed descriptive and parametric statistics using Student's *t*-tests. We measured treatment outcomes as the mean difference score between baseline and 1- and 3-months post-treatment assessments. The omnibus test was a repeated measures ANOVA, using Bonferroni corrections.

Patients with missing data, who refused the treatment, or who dropped-out during the protocol without having completed the questionnaires at the 1-month measurement time were excluded from the analyses (27.3%). Seven patients did not reach the threshold score at CPSS. Patients were excluded for the following reasons: epilepsy diagnosed by the paediatrician, heart problems, parents refused to give the pills to their child (*n* = 9), patients refused to take the pills (*n* = 3), families who left the camp without giving information about their departure (*n* = 16), and children who did not agree to complete the questionnaires (*n* = 14). The latter displayed weariness or nervousness, preferring activities with the other children instead of study participation. We assumed that missing data due to dropouts occurred mainly for noninformative reasons (essentially random, e.g. a study subject moves to another city with his or her family). (Hamer & Simpson, [2009](#CIT0017)) For patients who discontinued their participation, missing values were estimated using the last observation carried forward (LOCF) method. The LOCF approach is conservative and recommended when the proportion of missing data is important (\> 20% dropouts).

3.. Results {#S0003}
===========

3.1.. Group comparisons on treatment related variables {#S0003-S2001}
------------------------------------------------------

### 3.1.1.. PTSD symptoms {#S0003-S2001-S3001}

As shown in [Table 1](#T0001), we found a significant decrease in the PTSD symptoms total score between baseline and 1-month post-treatment (−37.4%), and between 1- and 3-months follow-up (−42.4%). The total decrease between baseline and 3-months follow-up is −63.8%. This could indicate a long-lasting positive effect of the treatment on the PTSD symptoms. We also calculated effect sizes (Cohen's *d*) showing a very large symptom decrease over time (*d* = 2.71).10.1080/20008198.2020.1733248-T0001Table 1.Clinical data of the sample (*n*= 117). Baseline (B)T1Cohen's *d*\
B vs T1T2Cohen's *d*\
B vs T2*Fp***PTSD symptoms^a^**      Total score42.0 ± 12.726.3 ± 8.31.4615.1 ± 5.92.71267.62\*\*Intrusion score12.1 ± 3.87.1 ± 2.41.574.1 ± 1.52.67269.70\*\*Avoidance score4.8 ± 2.13.1 ± 1.80.871.8 ± 1.41.6993.87\*\*Changes in cognition and mood score14.5 ± 6.19.9 ± 3.60.926.1 ± 6.11.38112.46\*\*Arousal and hyperreactivity score10.2 ± 4.76.0 ± 3.21.043.2 ± 1.72.00123.04\*\***Depressive symptoms^b^**       Total score19.6 ± 9.212.3 ± 9.30.7911.9 ± 5.51.0136.52\*\***Anxiety symptoms^c^**       Total score15.4 ± 5.59.5 ± 6.40.9913.1 ± 4.90.4432.21\*\*Physiological score5.6 ± 2.33.6 ± 2.20.894.5 ± 1.80.5328.87\*\*Anxiety score6.2 ± 2.63.7 ± 2.80.925.0 ± 2.00.5229.68\*\*[^1]

### 3.1.2.. Depression symptoms {#S0003-S2001-S3002}

As shown in [Table 1](#T0001), the change in CDI scores were significant between baseline and at 1-month follow-up, with an important decrease in symptom severity (−37.2%). A significant improvement was also observed between 1- and 3-months follow-up (−3,1%), and between baseline and 3-months follow-up (−39.3%).

### 3.1.3.. Anxiety symptoms {#S0003-S2001-S3003}

As shown in [Table 1](#T0001), the general anxiety symptoms showed a significant decrease between baseline and 1-month follow-up (−38.4%). However, we observed an increase in anxiety scores between 1- and 3-months follow-up (+37.8%). This may be explained by the fact that this is not a measure specific to PTSD symptoms, and by the poor living conditions in the camp under permanent threats of bombardments during the study period.

### 3.1.4.. Patients lost to follow-up {#S0003-S2001-S3004}

We wanted to take into account the patients lost to follow-up. Thus, we conducted an analysis that simulates two possible scenarios, i.e. no change and increase in symptoms. In Scenario 1, we considered that the subjects lost to follow-up kept their symptom scores unchanged from baseline. We observed in the entire sample a significant decrease in post-traumatic stress symptoms of 27.3% between baseline and T1, and of 46.4% between baseline and T2. Depressive symptoms also decreased significantly of 26.5% between baseline and T1, and of 28.1% between baseline and T2 (Supplemental Table 1). In Scenario 2, we considered that the subjects lost to follow-up worsened their symptoms and all their scores by 10%. We reported in the entire sample a significant decrease in post-traumatic stress symptoms of 20.6% between baseline and T1, and of 40.8% between baseline and T2. Depressive symptoms declined but not significantly as we observed a decrease of 23.5% between baseline and T1, and of 14.7% between baseline and T2 (Supplemental Table 2). We observed the same pattern with anxiety symptoms.

3.2.. Treatment safety {#S0003-S2002}
----------------------

Different studies on child population indicate the absence of significant side-effects and safe use of propranolol, used for instance in the case of the nocturnal enuresis (Çaksen, Yazıcıoğlu, & Ataş, [2018](#CIT0007)), or supraventricular tachycardias (Dworkin, Bell, & Mirowski, [1973](#CIT0009)). The literature describes few sides effect like lightheadedness, visual disturbances, purpura and paraesthesia among children. We did not observe any serious side-effect of the study medication in our sample. One participant who suffered from increased anxiety was referred to the general practitioner. One child complained of mild transient neurovegetative symptoms at the end of the treatment, which lasted for 2 days. No further adverse cardiac, gastroenterological, or pulmonary experience was reported.

4.. Discussion {#S0004}
==============

In this protocol evaluating the usefulness of trauma reactivation under propranolol in refugee children in the context of the Syrian war, participants accepted and were compliant for the most part with the proposed treatment. They showed a very large (see Cohen's *d*) mean significant symptom reduction at post-treatment and follow-up, compared to pre-treatment. Reconsolidation therapy led to significant reductions of all evaluated dimensions, namely intrusion, avoidance, mood and cognition, hypervigilance, and distress/impairment. Concerning the anxiety and depressive dimensions, significant symptoms improvements were also obtained. The results observed in this study invite us to consider the interest of this approach as worthy of further investigations in the treatment of PTSD in children. In this study, we were able to teach this treatment protocol to non-western therapists working in a warzone with a child population, a premiere. It is not so much the evaluation as the difference between the professional profiles which is interesting (nurse, therapist, psychologist ...), that the personnel not trained in the general psychotherapy proper, while respecting the protocol, can accompany the patient in this therapeutic approach. These elements document the ease of implementing this treatment modality among professionals with a limited background in psychopathology and suggests that it is not culture bound from the patient perspective.

Nonetheless, this study has several limitations. First of all, as would be the case for any type of psychological treatment, implementing this type of protocol in a war context represents a major challenge and longer-term monitoring of such patients is next to impossible. A sizeable number of study participants -- fourteen of them -- were lost to follow-up, rendering interpretation of our study results more difficult. This question challenges the feasibility of such research protocols in the context of war contributing to increased anxiety among children.

Second, in an attempt to deal with the participants lost to follow-up, we tested two scenarios (no change and worsening of symptoms) and in the second scenario patients kept high anxiety and depression symptoms in the follow-up. However, in both scenarios we observed an improvement in the post-traumatic stress symptoms, which is encouraging.

Third, although this treatment is congruent with reconsolidation theory, it cannot be assumed that the therapeutic ingredient is necessarily or uniquely reconsolidation impairment since the study did not have the required control groups to demonstrate that. This study took place in a refugee camp and it was not ethically acceptable to propose a placebo-controlled study. Despite the numerous difficulties on the ground and the ever-growing anxiety related to bombings, we were able to conduct this study and find evidence of positive and persistent results. Such results should be replicated in future studies under improved methodological conditions. Even in these conditions, we used a personal traumatic script in which the children were able to tell their own story with their own words and beliefs. Other limiting factors are that we relied solely on self-report data, and thus lost 14 patients who did not complete their self-report assessments. A more rigorous replication study should ideally be double-blind, have a control group, and integrate objective as well as clinician-based symptom measures. In sum, this study highlights promising data and warrants replication under more stringent conditions.
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[^1]: \* \< .05; \*\* \< .001; SD: Standard deviation; T1: 1 month after treatment; T2: 3 months after treatment; ^a^Child PTSD Symptom Scale (CPSS-5); ^b^Child Depression Inventory (CDI); ^c^Revised Children's Manifest Anxiety Scale (RCMAS).
